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Gaps in Facility Life-cycle Information Management

• Design

• Construction

• Operation/Maintenance

• Recycle/Disposal



Challenges of Facility Operators/Maintainers

• Lack of accurate as-built

• Condition checking

• Record keeping

• Resource management

• Field data collection

• Data/information/knowledge  
integration



Promising IT Advances

• Mobile Computing

• Wireless Communications

• Sensors

Ubiquitous Computing



Case Studies & Field Tests

1. Digital Hardhat System

2. Tunnel Log System

3. BLRA Inspection System

4. Sensor Monitoring



Wearable Computer
UIUC Research Prototype





Pocket PC, Palm Pilot, Tablet PC, and Wearable Computers



Tunnel Log System



Site Images of Tunnel Construction



Multimedia Documentation & Internet-based 
Access/Storage



Web-based Inspection & 
Administration System

Case Study:
DC Government Building & Land
Regulatory Administration

1. End User Study
2. Process Analysis
3. Technological Analysis
4. Implementation Example



DCRA-BLRA Head Quarter
(Inspectors arrive for work +-7:30am)



Inspection Planning and Scheduling



Inspector/Coordinator Consultation



Inspectors locate permit information
(On-line computerized system is being deployed)



Inspector’s Notepad



Typical site condition for inspection: 
Indoor, outdoor, construction equipment, 
materials, personnel, & temporary facilities



Inspectors communicate/coordinate with other 
inspectors & BLRA office from the site



On-site Test Results Recording



Inspector Tasks Analysis
Inspectors at home
Travel to DCRA office
Find parking
Arrive at office
Plan/schedule inspections, retrieve permit info.
Coordinate with administrators, retrieve references
Leave DCRA office
Travel to inspection sites
Find parking
Perform inspections
Fill out reports
Complete inspections for the day
Travel back to DCRA office
Find Parking
Arrive at DCRA office
Complete and file inspection reports
Inspectors leave for home

Legend:
Location/Event
Travel
Delay
Task



Where Information Technology Could Be Useful?

Information Technology (IT): 
Computer hardware, software & telecommunications technologies 
that allows us to access information without the barriers of time and distance.

Promising areas for DCRA-BLRA inspections:
•Inspection scheduling (by inspectors or by administrators)
•Reporting writing and filing
•Permit information on-line and on sites
•Computerized reference access to BOCA codes & others
•Multimedia information capture (text, images, and sound)
•Wireless data synchronization/communications
•IT-based teams



Proposed Inspector Tasks Using 
Information Technology

Inspectors at home
Inspectors turn on computer, log in to start work day
View inspection schedule from the computer 
Travel to inspection sites
Find parking
Perform inspections
Fill out reports directly on hand-held computer, automatic
synchronization with DCRA computer

Complete inspections for the day
Inspectors leave for home Legend:

Location/Event
Travel
Delay
Task



Technology Assessment

Four Possible Platforms:

1. Lightweight notebook computer

2. Wearable Computer

3. Palm/Pocket PC’s

4. Web/Internet Enabled Cellular Phones











New Generation of Sensors and Wireless Technologies

Tilt Sensors

Inclinometer

Tri-axial accelerometer

Strain gauges

Pressure sensors









Facility Life-Cycle Information Integration
Design/Engineering

Construction

Operation/
Maintenance/
Disposal

Sensor InstallationSensor Design

Ubiquitous Computing & Information Integration

Real-time monitoring



Conclusions
• Main Challenges of Facility Operation & Maintenance

Conditions & Record Tracking
Resource Management

• New Information Technology Advances
Mobile Computing, Wireless Communications, Sensors

• Life-cycle Information Integration
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